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03121063.5 H =# 



(7), mi^£?9Ejif*fe«— (2), m-^mm o> zmm&n&mm u) m 
^ftrnm (6), (4) Km^wMTwigm, ^mm? m 

m% 0.5~~30.0nm, flnfeSW^tHtf** B M^MJP^ 0.5~10.0nm. 
4. *«ft^JS* 1 g#fiE£T, jff«W*-%«S (2) fP 

&K&mm (4) iiu^w-M^M o), jjf«ttff^#njg (4) m*¥Mkm 

(6) SfcttfcJg (5). 

4' 

* N,N'--- -N,N'--^S-1, l'-«**-4, 4'--K> N,N' 

-N,N' (ftfF£$£) -1, T -R*«-4, 4' 4,4' ,4" -= (3~¥ 

5^1H-^«l*»HlA5-H«l«*)*2-(4-»T***)-5- (4-^S) -1, 3, 



2 



tt M 9 * 15 jf?2/2M 



*. 

10. 9 0rifcWW*l%S8#*fl i . £#tiE&T, W3iW%Tfir»® (6) 

«KIS4lJJ8c^»> - (8-I53Si*«0 (III) sPU-^gnr«$f¥^ltt-#*m. 

fie s. 6, ii, i2-m&m#m3£m#z.%, a^tn^^ khz-** 

lSJ*)-lJJJ-ffl¥*-2,3^7-ffili.lH,5HJlH-^#[l]fltt^[6J,84j]I^B«cl||, #r*&M# 

M«)-4H-nlt(«gJc4--m3E^*-2-Bp*-6- (ir- -4H-lftl*. 

13. «JB#*!J53jc 12 ^fSf, Mg<lW^^ A ft 

N,N*-~- (l-&£> -N,N'--^«-l, l*-R*3|-4, 4'--R. flr&WWtfUfe** C 
ft 5, 6, 11, 12-K^^B^o 



3 



03121063.5 i# R/j ^ Jgl/23Sr 



#£-SS/IU**ITIH«Wttff»*AA*«W*&. 

*tt«sft*Ai*«7flisir**. ajmb. £ti&iftft?ir&*EA 

S^Stt 1000 ft, X«itJ^««7n«^«*n«AA^». Hi*, *tt(&3K2SUfc 

A^MvrHnjfiffiirA. 

1987^,HBKodak^^lfi<jC.W.TANG^A(C.W.Tang, S.A.Slyke, Appl. Phys. Lett. 
51. 913 (1987) ) tr&3Rffl3RM£ft, ei»#-K*^*ft*fiI^:flrlM*». tt-ft 
^^»^«E.^fflK$«JKfe*J^^a*W»J®**J!gttW*l^^«*4 Alq, 

fc*«***m, (is), c>i.5i«/t>, s^jg 

(>1000cd/m , )|Pfftig^j%flE«10V)6«jWta%®:^S#(Organic Electroluminescent 
Devices, WTfStffc OLEDs), «1»i*«*ttW!flEXft«A->h*»rWBt'ft- 1990^, H 
S Cambridge rfc^-fcXifcifrsfclftSM Burroughes mttflORVSUUR^ffltt^l&A^ A 

oleds a^Mftm 1 *^ waAs ftn. a^-a*, mttmto£K 

W4JWIf|lSm«M!l«liM. *fttt«NPB/Alq,J5UR«M J rf . NPB|ft£ 

¥#. MWPMfcT»frtt»ji|6«*. Affirm, Uttffi'MMS^'fHMtM^ttffi 
^aW*#^ffi*EE*#4"W%^#»«M(^Alq,^)g«ffi*#tt^WW«^. 

Hamada M. S. 

Jang (Y. Hamada, T. Sano, K. Shibata, and K. Kuroki, Jpn. J. Appl. Phys. , 
Part 2 34, L824 (1995): M. S. Jang, S. Y. Song, H. K. Shim, T. Zyung, S. D. Jung, 



4 



03121063. 5 



n HJ 45 Jg2/233l 



L. M. Do, Synth. Met. 91, 317 (1997) ) SKftff T^faSFftlfto Aziz^A (H. Aziz, 
Z. Popovic, N. X. Hu, A. M. Hor, and G. Xu, Science 283, 1900 (1999) ; H. Aziz 
and Z. D. Popovic, Appl. Phys. Lett. 80, 2180 (2002)) \k$}&ftRimtiim&TM 
rubrene rubrene ^&^£ftP6l#ff]ffcffi > M.Mtt»##W 

&mn&n*6. ^m=?m^^ 

M^iSf^^Wg-^*^. fcfcft, N. Tada^A (N. Tada, S. Tatsuhara, A. Fujii, Y. 
Ohmori and K. Yoshino, Jpn. J. Appl. Phys. 36, 421 (1997) ) £ OLEDs foRKM 
&m Alq,*D TPD £»£jM?Bt&tt, W¥to$L*b**i&ilrmmm (JSbfcJSttttJI 

Aiq,) w^r»iSf. ^»*»a-^wE$. ^Rfisi^abfejsit* 

!8SJt> ffS-fctUgfflS&ziik&M, &£&&#ri£m-tfctKM. IS-^M^fsJittSft 

( I ) W#Um A B M*fc£W$totfl&&( 

(II) A ft*4££*Mlfl&M?&ft#tt b ftt§{ft£#iilir&£g< Urm 

LUM0fig&), 

£*Wtt«^l#&tt«ffllB## i~io MSft. 

^^(I)^(ID), W&Wttft?0f£tt+, ITft A nttttlK$39UW» B 
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& m 45 3H3/2331 



fe^«»3iii«^*^i»^f»Wf&^»*»d>. asifinsatftttffcjB. Silt. 

»+*tbmm*i (2) iiNin»ji«, mmnaxfmmummmnmmz 
m*. te&&nm&m¥mmtotomM?mmmifr. ammnmMYmm. mat, £ 
■^PBWMBttWias^jjiftiR/hW" «o.4ev), stww#&±a5#£;fi:&mss&fi^ 
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& W 45 H4/23M 



Wtfflittnj! 

B2> ffl3**S!8«tfJtt*#^^^(l)^6<jOLEDsfl<Fl&a^iftBB, 9 

ffl 4 ftstftgtlfflftJHCTffilfflJMt n ft OLEDs 

iami& (i) 

B 5 «S^tlifiWAW^I^^«» n » OLEDs 

B6«*M«tttt»##ttft*tt£ (2) J9r^tt OLEDs MBft^m. 
a 7 £*£«|g&|ft : ftW*Rffi#& n ft OLEDs ft 

tansm* (2) ^) . 

B 8 ft AOTWfflffift n ft OLEDs 

tt»inflf»j* (2) J9fi9c>. 

B 9 **»BtttB ft AW^HJQ JM& n ft OLEDs ft EL (*#^^$B^^(2 ) 
0r*)#lA##tt5t (5) ft*#MEL**B (BJQ-fl;), Xt*tt«| (a) ft n=0, ft 
(b) ftn=2, ( C ) ftn=4. (d) ft n=6, (e) X*jBiA<J«#&te*n 

fctt^ (5). 
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ift m # J&5/23M 



*i 









Alq, 


H (8-gii#) 4g 




AKSaph-q) 


•&f§ (m) 




BCP 


2, 9- - ^ S "4, 7- 
-*g-l, 10-«<fc 
B» 




Bphen 


4, 7--*g-l. 10- 




C545T 


10-(2- 3£ # l£ 
Wfe )-l,l,7,7- ffl ^ s 
-2,3,6,7- 29 m, 
-lH,5H,HH-3£#[l)Ptt 
«U6,7,8-ij}l!f«*l# 
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Tit, m # I&6/2 3M 



CuPc 




DCJTB 



4--*J63E¥*-2- 
&T*-6- (1,1,7, 7- 

ZL«*)-4H- 




DCM 



4--«l3E¥*-2-¥ 
£-6- (p--¥&S5£ 



NC^ ^CN 




Ga(Saph-q) 



g&) - (8-jSHtl«) 



cm) 




H,Pc 



it If 
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n HJ V H8/233I 









rubrene 


5, 6, 11, 12-0^ 














TPUi 












TPD 


n, n' - - m 
-n,n' -wmwm% 

m ) -i, i' 
-4, 4' --fir 


^ / \ — / 






-8- 


VOPc 






Zn(Ac) 2 


4-^nrij$^ 
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03121063.5 U BJ ^ H9/23M 

(D ^^B^^tBM oleds w^3feE^^ ttfcmmi&m&'Ktemm: 

© oleds w^^ifeM, *.?&®m\ziR-*i&$Mmftm> aatM 

tujt oleds wwm^b^M. 



JR. ftttttftttftft ITO, Wffl#%3R£#fftft*J PEDOT, PANI * 3 

«•«. -&5fcfflft»£s !KP3#&ieffi3S, XK3EIBc3t> 31K3fg-£&, 3&tnJUfcik, %fa 

&mm&MG*tt-mm, cup C: 4*ftfcft*ji, syastturm 

JiW#»»WIBtt5:ffiEE (BPHBt«&±a**S(I)3fn(II). ttftA 

«»% J ?»a^:W»»««»BS+. A ftH5£!8#t ($PNPB, TPD. MTDATA), I* 
P£3t (ftPVK, BCP. Bphen), Pttl*!*^!®-^ ($PTPBi> PBD) 
». *t»B*lk»?$ (5BCuPc> H,Pc, VOPc) 4fc^+ 3H-#jS«ttift* 
(NPB/CuPc).tt^M?BM6«, NPB*PCuPc WH0M0&&#»J;fc-5.5eV. -4. 8eV, LUMO 
#&J*J-2. 5eV, -2.7eV, ^«1^(NFB/CUPc).^^MM«#nM7*B (JUL 

B2. B3) pruAStb. &?mmxtcxiPcmtiift&ttm, ftcuPtjB^/aT*^ 

ltt£JlS^BJt£&fftft*(NPB/CuPc).., it«Jgffti£S; NPB, 6^%^#$fcM» 
A«*#lK#*«l«r«^ifc^fc+fl«i-jHi*J*4. gilttft* Alq s . Al (Saph-qX Ga 
(Saph-q), Zn(Ac),tM-ft*t*4: 7 JWfcZfcflUg (P«M> &M>. 
ft, ft, 4B. ffi&ABft4^tt&ftareff]5tt, «fite&, 
&WMg:Ag-£&Jg, Ag^ 5 8 

±i£Jf|-#&#3fltftfcj OLEDs JWriSlT8tt£ ( 1 ): 

Glass/ITO/CuPc/ (NPB/CuPc) „/NPB/Alq 3 /Mg : Ag/Ag ( 1 ) 

n *j NPB/CuPc fltfftftjilJHft. nftRT* 1 — 10 tfj|g&. M±lfittM^ (1). 
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03121063.5 M m JS10/23E 



ITOj&M^T&J&ffi^ 5Q-100Q, JKJft*; 80. 0— 280. Onm; 
© ftJ±^t5fe^Be<J ITO S&3Rft^ffi;*j;fc 1 X 10" 8 -5X 10"Pa WK^Krt . 

#±3£ ito ®t±ii«-^ cupc f^^«#wai?tM, mmtommm&xi 

0. 02—0. 4nm/s, lRff th 0. 5—20. Onm; 
(D &±i& CuPc ^£±&&fc«£?*:#*&/I, i££;*#8WI5RfflX1£ n m 

mm npb/cupc w&^fc^Mfc. cupc mttm&j&m% 0.02- 
0. ws, ttrngfof m-m cupc 0. 5-10. 0™, npb 
a** 0. 1-0. 6nm/ s , npb mmm % 0. 5-30. onm ; 

0. 1—0. 6nm/s, % 10. 0—45. Onra : 

© £±&npb &mm2.±m&mm Ai*fi?**# w %sc^3t^ , 

»J8&ftj3K«j£$*7 0. 1-0. 6nm/s, 40. 0-100. Onm ; 

£. Kf^M^ Mg, Ag JKttit*!** 10: 1. 0. 6-2. Onm/s, 

?8£t£JPflE:*J 50. 0-200. Onm, Ag 0. 3-0. 8nm/s, 

40. 0—200. Onm. 

ttsffiise (bpto«ij£±j£^^(i)»(ii), mAiKittmftsiwmcnttff 

W^A^H^JK^ ( ill NPB, TPD\ MTDATA), f*P*3& ($fl PVK, BCP, Bphen), 

towmsm-f&man rnufwmw+to--mft.#ftc&mm&iB rubrene, 

pentacene), #M*3S C$DC545T) aKJRBtt^ ( in DCJTB, DCM) fr-gr^tf}— mt®, 
% (NPB/rubrene)„6<J^M#T NPB *P rubrene W HOMO fg^^gij 

#-5.5eV, -5.4eV, LUMO ^^»J^-2. 5eV, -3. 2eV, Mm&(NPB/rubrene),,ft$;A; 
f$%&MW#ttB«Jf&&^«;ffl (J*Lffl6) pJW#tB. NPB JI*D rubrene M#®*tffjf£ 
IS^H, *^*Srt«I?iMriaaE rubrene M+«S3tfn*# 5 5*i4«g, 

(NPB/rubrene)„, NPB S 6, 7 R±ii*-ftfett. 

±i$^-f+@^tt^fi<] OLEDs AWfeiT^^ (2): 
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% w u mnmw 



Glass/ITO/ (NPB/rubrene) ./NPB/Alq,/Mg : Ag/Ag ( 2 ) 

3£+ n % NPB/rubrene *?mtftmmm. n <IpI^ 1—10 8<JgE#. *Sig±i£*£;f4j5£ 

IT0^B<I^%ia* 5O-100Q, 80. 0-280. Onms 

d> Je±5i»i5fe^Bfi<J ITO*«|g^£i^^ lXlO-'-SXlO-'PaM^Jgrt, £ 
±$ ITO BLhUttSftft&a, £Sftf$&M3Rffl£# n E&ffj NPB/rubrene 
GtilZMTmigm, rubrene JSM^«i$^^ 0. 02-0. 4nra/s, 
Vi*P%—m rubrene WlKff^ 0.5-10. Onm, NPB l&ft^&i&M 0.1- 
0. 6nm/s. *^B*gift+#-/I NPB MJBIJ?*> 0. 5-30. Onm; 

0. 1—0. 6nm/s, 10. 0—45. Onm; 

J&foM®.i&m% 0. 1-0. 6nm/s, 40. 0-100. Onm; 

©*/§, 4±*EAlq,»il2l±tt*II«l|g:Ag^feJg, Ag^^«#WB8«M. 
3t4*fr£JB+ Hg, Ag&«i£2fcbfc3, 10: 1, 0. 6-2. Onra/s, 

50. 0-200. Onm, Ag 0.3~0.8nm/s, 40.0- 

200. Onm. 



1-3 

J9*D±tt«Mfrtttt:$ (1) J|f^»#*raW35rj*#J#=>hOLEDs. Mfi*T«^*# 

£&w*f t* . =>h oleds w ito mmmm$i% 200. 0™, cupc mnmmmm^ e. onm, 

NPB il«^W!KJP^^ 15. Onm. Alq, 60. Onm. Mg:Ag Ag 

JItt#S##J;* 100. Onm. OLEDs NPB/CuPc J^W^-^»J^fi<JJgj?B|M^ 

»ft n *ITOig4fc, n mi®® NPB. CuPc »J8ll& ( &J8|# ftm% 15. Onm, 6. Onm. =^ OLEDs 

«tw«nT*2, 3^. »#a(i«:-««ttfttttt, &itto*-%m®mto&ftm 

Jftffl4> S5. 
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ift 93 =fS m 12/23^ 



NPB/CuPc ffJ9I (n = 0). T3t3#r^CuPc, NPB MW18&J¥##J#7 12. Onrru 30. Onm. 
JWrWTttfcSt (3): 

Glass/IT0/CuPc/NPB/Alq 3 /Mg: Ag/Ag ( 3 ) 

&Kftmm%:m npb/cuPc warw m oleds * . n K&ftmmmmim 



312 





n 


OLED&fij 


£11012 


0 
2 
4 
6 


Glass/ITO/CuPc(l2.0nm)/NPB(30.0nm)/Alqj(60.0nm)/Mg:Ag/Ag 
Glass/ITO/CuPc(6.0nm)/(NPB(7.5nni)/CuPc(3.0nm)]2/NPB(l5.0nm)/Alqj(60.0nm)/Mg:Ag/Ag 
Glass/ITO/CuPe(6.0nm)/[NPB(3.8nm)/CuPc( 1 .5nm)J 4 /NPB( 1 5.0nmyAlq,(60.0nm)/Mg:Ag/Ag 
Glass/ITO/CuPc(6.0nm)/[NPB(2.5nm)/CuPc( 1 .Onm)],/NPB( 1 5.0nni)/Alqj(60.0nm)/Mg:Ag/Ag 
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mw\ 1 


mmm 1 


$*fi0ij 2 


&Sfctflj3 






0 


2 


4 


6 


m 






mmm 


ITO 


200.0 


mnm 


CuPc 


12.0 


6.0 


6.0 


6.0 




NPB 


0 


7.5 


3.8 


2.5 


CuPc 


0 


3.0 


1.5 


1.0 




NPB 


30.0 


15.0 


15.0 


15.0 




Alq., 


60.0 


mum 


Mg:Ag 


100.0 


Ag 


100.0 


IS 

# 


<llat8f*/A/n. , 


400 




1400 


1960 


3900 


800 
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jft m & 3U3/23M 



# 


S3t»*/cd/A 


3.8 


4.3 


9.8 


2.3 


m 


«I^&*flc/c<J/B , 


1000 






Wh 


2.5 


2.7 


3.5 


2 






25 


27 


35 


20 



34mA/cm°Bt, Jttj$t*#*?*aS:¥Rri* 10.8cd/A, iigM^frJCHfc* Alq 3 
**fc»***#»*W**tt«**it. ^#^E«# (n=0) ffltfc, *#ttl6ft»7ift 

3 ($Km*W&iZEI&ff£>. aMtttfltefffrttfti. 



&Jft0!l 4 

.*Jffl*»W«fc*fflli^jW4K?*j8^tt*ft**4fc%ia* l5Qtfj no l&JSSff 
mm, XMM&tLftttTjtfF, ITO MJK#*J 180. Onm. fe^T/eft ITO «J»S^ 
JE^^T lXlO-'Pal&aSSj&rt, WifimA ITO jgi±&« CuPc 

0.04nm/s, 6. Onm. £ CuPc Stt*Jt±ttttfttt£tf $JB£fttttft£ 

(NPB/CuPc)„ «4>NPB*JBiB<Jji5«i$$^0.2nm/s, K^3.8m. CuPc $Jgt0<}?$fg& 

0. 04nm/s, ffi|J9;fc 1. 5nm. «E«ft^M2.±iittm 15. Onm ft NPB jgftfcit 
ttS. 0. 4nm/s, £±&&&«W#l#ffcM Alq„ ft«E»ft 0. 2nm/s, JR 

60.0nm.ffi Alq,Mi.±Haai**Jl»JE. ili^^A MgrAg Ag fifijft, 

£&M*Mg, Ag 10:1. jNMftj&Mft 1.5nm/s, JBt#;fc 100. Onm, Ag ft 

0.5nm/s, 100. Onm. #ffr£3fcfeJEfc 2.5V, 

16000cd/m 2 , ffetfEM^emA/cm'fft, 10. 8cd/A. 



&;&fc$fl 5 

f»«t. ^ttltttt^MTT^T. 3t+ ITO MJ£J?*7 100. Onm. ft»^Jg» ITO 
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ft m 45 Jg 14/2331 



2x10-^ wA^jKrt, ^iffiaK&^r&i&i iTosi±j£® cuPc mn mm, mmm 

$3>0.06nm/s, 8. Onm. £ CuPc 8tt*U£&&8£#£jg&ftfe4feJg 

(NPB/CuPc)„ NPB fcffilM&fcigJfc*; 0. 2nra/s, 7. 5nm. CuPc m^M^ 

m%> 0. 06nra/s, jgj? & 3. Onm. £i£2ftf#8irM:i±4£&a&& 20. Onm ffy NPB M^^il 
0. 2rm/s.Z±mmmmMmm AlCSaph-q).&«atf&2, 0. 2nm/s, 
&#*60.0nm. ft Al (Saph-q) M^±3t^«^jiM. ftjMttK* Mg:Ag *4J5 
» Ag M£&/3c, Mg, Ag 10:1, 1.5nm/s, jgff*, 

150. Onm 5 Ag &<j28«jg#2; 0. 4nm/s, 50. Onm. 2. 8V, Mt± 

13000cd/m'. 



fcSfc. fllWffTiT, ITO WSS^ 140. Onm. fc#TJgW ITOg&MH 1 
flLfr* 1.5X10- 3 Pafi*J*^rt, *Jffl&8£;*fi£|S] HO j&±&« CuPc 

0. 03nm/s, iS/glff 4. Onm. & CuPc $tt»Jg±^&H£#£M2?v:#$iHr 
M(NPB/CuPc)., NPB 0. 2nm/s, JBtJS* 2. Onm, CuPc 

a*** 0. 02nm/s, 0. 75nm. «^#«rMZ±^^^lt 20. Onm ft NPB 

Atttt. *S*iI#*j 0. 2nm/s. :£±ftftS«t*fta« Zn(Ac)i, 0. 2nm/s. 

Atff* 60.0m. £ Zn(Ac),»^±fK»]l«ftJIJS. AMHKftA Mg:Ag Ag 
£-&M*Mg> Ag 10:1, l. 5nm/s. 180. Onm ; 

Ag 0. 5nm/s, 50. Onm. S^ja&feffi;*; 2. 9V, 

^ 12000cd/m*. 



ffi«l±tt«*tt^ (2) ^f^«#«R|«|^S«l#=>N)LEDs. WJ.*Tffl^«# 
ttttWXttt, H-t0LEDsWlT0MB<I^ai$|^240.0nm. NPB»J& <fc£i3t&JI) W&fl&g 
$J;*740. Onm, nfflffittrubrene«jRtt&*ffJ$*8. Onm, Alq,«?fe*@fti|{9 
60.0nm, MgjAg^^MfaAg^WffS^SJ^lOO.Onm, JiH^OLEDs * £#£Kj 
NPB/rubrenelKW«-Mrubrene»igWmi¥BS/iffi*nfl<J>F|5|ri5^^ f «-MNPB»BS&j 
J£J?#*j5.0nm. H^0LEDsW^^iPT«4, 50?*, tfeM$« ft 
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% m & ^15/23^ 



3tftfcfc|2 

ffl*D£»J 7-9 (Hl^&«J^?4$'J^-^^W OLED, i£#&«#<f«W#J«-£$M 
NPB/rubrene (n=0), T* 4 NPB /iB-JjU/f % 40. Onm. S«#JIWWT^ 
it (4) : 

Glass/ITO/NPB/Alq,/Mg:Ag/Ag (4) 



314 





n 


OLEDttft 


*ftt«2 


0 


Glass/ITO/NPB(40.0nm)/Alq 3 (60.0nm)/Mg:Ag/Ag 




2 


Glass/ITO/[NPB(5.0nmyrubrene^ 




4 


Glass/ITO/[NPB(5.0nm)/rubrene(2.0nm)] 4 /NPB(20.0nmyAlq 3 (60.0nm)/Mg:Ag/Ag 
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Glass/IT0/NPB/Alq 3 : rubrene (2wt%) /Mg : Ag/Ag (5) 
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ffljwftfco, 2, 4, 6ww*i*a^»#. dm (e) tt&am±3&mte3, (5) w«# 

(&rubrene£jfiltfefl<tffc). mmmmmttmm&nttmto. ^M^WNPB/rubrene 
%fami 1 Mm%MmmELftmmW&®ffi. n=Ofi<J*# (ffi££a) ^^OnmlflAlq^ 
«BffM.n=2W## (ffltfcb) fBn=4W*# (ttttc) WEL3t«ffl±#fiJBg 
S^TrubreneW^. HW£520nm»Jfi#ffAl q! ,;tf**MJ&**. ttff*gttift«, n=6W 
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ftiMfe*E&, 3i^iI««#e«J^3t«t''C.»B83tj5|J«|j[fiij|||p|fij rubrene Jg##. jfffj., 
Wtdfi^Kff^JWft n affi. £gW*<J^fi rubrene M'&KM®. 

&j&£#J 10-13 

^fa^»j 7-9 |ait¥to#&$iJ&£»J 10-13 4HgftftAIJHg([Jg£ 4, 
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n W # JI21/233X 



#&S££*MTT4&T. ITO ftflSU?;*) 100. Onmo teJ&^Sft ITO SfcJSgg^ 

2xio- j p a wjc^srt. mmm&jj&fa no jK±&«£#£ji£ftteawi 

(NPB/rubrene)„ NPB *0ttt&tt£**l 0. 2nm/s, 5. Onm, rubrene ft 

0. lnm/s. 2. Onm. &i££:ftte$SirJI;t±*i&&« 20. Onra ft NPB Jgtf; 

&®j£$*> 0.2nm/s, i±«t*««W«l*ttS Al (Saph-q), 
0. 2nm/s, jgS##| 60. Onra. £ Al (Saph-q) ^£±&&&«£JgM, £«Jg«c&fi Mg:Ag 
^IflAgim Vg. AgftttMtfcft 10:1. I1MUI*A 1. 5n/s. JK 

ff * 150. Onm. Ag ftJMftMft 0. 4nm/s. 50. Onm. 2. 8V, 

*±^ife^S^ 16000cd/m*. 



llffi«»m«^9£ll^^^imtt<falA 15Qft ITOSaWMr 
#&g£*E*h*rT&T, Jtf ITO 260. Onm. fti&^Jgft ITO ?fc»S^ 

ffi^J* lX10- J Pa n«fittrt.«i«ftllft«tt|i3 ITOK±jf|« 10. Onm ft CuPc 

0. 02nm/s. KM. £±TOII£#£JI£ft#$8rJI (NPB/rubrene) „ *«f» NPB 
i*JBtft&«i£35*> 0. 2nm/s, JKff # 5. Onm, rubrene »J8ftj&«jIl£)b 0. lnm/s, 

* 2. onm. &&&ftftmmz±mmm& 20.0m ft npb jb^*j±*®. 

0. 2nm/s, 2.±&&Smr*U&|gje Al (Saph-q), 0. 2nm/s, 60. Onm. 

«ai (saph-q) mz±&mm®&mm, ng.Ag^±m^ * 

£M+Mg, Ag 3S«iS#fcb3> 10:1. H«^3$^^ 1.5nm/s, 150. Onm: Ag ftgS 

O.Ws, m&mm% 50.0nm. »#JSJE%ffi* 2.5V, 
26000cd/m*. 



&SfcW 27 

^^W^»^Jj@^fp*^7KS^W^^^%ia^ ioo a ft no jjMWMf 
ftfc'JtmLfttiTWrf-, ITO ftJBS£*j 60. Onm. fc&^/gft ITO $|ff H 
^ 2X10" 3 Pa ft*£flgrt, flJffl^^^rfe^I ITO «±&«X«£;g£ftte*foJI 
(MTDATA/rubrene),„, OTDATA »BSft&«i$35*> 0. 2nm/s. fiSJ?* 5. Onm, rubrene 
»Mft&ffiiI#2j 0. lnm/s, JfcJ?*j 2. Onm. &&£ftte$ft/g;t±4|l^«$i 5. Onm ft NPB 

mtttii&mm, mmmm% o.2 nm /s. z±mmmm^mm ai*. 

0.2nm/s, 60. Onm. £ Alq,^±ai^«^«^, &JRj3flttt& Mg:Ag 

» Ag &&m* Mg. Ag 10:1. &«&3$3S*, i.5nm/s, JKi?^ 
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tt m 4? J&22/23K 



150. Onm, Ag Wj»«U£2*;*J 0. 4nm/s, 50. Onm. »#Jg&%Jl*> 2. 8V, 

14000cd/m*. 



&ltftl 28 

mm, #sfcs*fl:^*rT^=F. no wbw*> 100. onm. ^t^wito^s^ 
2xio- 3 p a ^jffl^s^rfeife) no m±m*&»*m&K«mR 

(TPD/DCJTB) 4 , TPD *JKfK)j|gtti&** 0. 2nm/s, J&J?*> 5. Onm, DCJTB iHMII 
0. Ws, J&J¥3>2.0nm. $ tt£ft^Jl:£±ii8M[ 20. Onm W TPD Mffcfcil 
&«tg*ft 0.2nm/s, i±»*3HWr«l5!lltJ5 Alq„ ftttift** 0. 2nm/s. Jg 
60. Onm. # Alq,^;t±*££2&«&«^, &mMtiiM Mg:Ag <£&JI?fl Ag 

Mg. AglS«ii^tt^ 10:1, 1.5nm/s. JKff^ 150. Onm; Ag ffj 

&t*jM;*J 0.4nm/s, 50. Onm. *#£X«j£ft 2.8V, 

12000cd/m s . 



29 

#tt«*tt^*TT«T. £+IT0ft«fffcl50.0nm. fcflHFJiW ITO 

h^* ixio- j p a nxskh). jfiiiiiit^A ito mimmLm&m&nftmm 

(MTDATA/rubrene) 4 , MTDATA »Btffj3&&&¥# 0. 2nm/s, 5. Onm, rubrene 

0. 2nm/s, Biff ^ 2. Onm. &&&ftftm%Z.±mmitm 20. Onm ft 

MMumwtiimm. K«tt*fto.2m/s. z±mmm&nvi#)&mtiU>, 

% 0. 2nm/s, &J?*J 60. Onm. £ Alq,£2Jbtt&Xtt&JNJS. £«Jl«-&Efe Mg:Ag 
JI*nAgM£/8. Mg> AgHttK*tfcAlO:l. l«6jt$A 1.5nm/s, JgJ?^ 

150.0nm s Ag ftft&ig¥3r 0. 4nm/s, lK«ffS^ 50. Onm. 2. 8V, 

%L%M&%} 18000cd/m J . 



30 

mm, #tt«fttt^«TT*^. ^+IT0MJSj?^280.0nm. feft^jgft ITO «Uf 
£E;>J*7 4X10- s Pa.fcj*££rt, *|^^||^^|fij ITO tt±H«%«^SS^#4ftJg 
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(NPB/C545T),, #+NPB»&ft2MR»**0.2nm/s. ]8&»S>5.0nm, C545T »Btftl8& 
0. lnm/s, 2. Onm. &&£ftfc$ftjg;t±8l&&« 20. Onm ft NPB M^^il 

H«3SS^^ 0.2nm/s, ^±^^«W*l«^ Alq„ ^«m^0.2nm/s. jg| 
ft* 60. Onm. £ Al qJ M:£±&&&«£Ji^. rfcJSMflc&lii Mg:Ag ^Jl^ Ag Jt£;S, 
-£&M*Mg, Ag&«i£4Stfc*» 10:1. m&.&&m% 1.5nra/s, j@tj?;fc 150. Onm ; Ag ft 
0.4nm/s, 50. Onm. S#££%E*J 2.5V, 

28000cd/m ! . 



M^i*fti5fe*?flJie^*^T7KjS^ft^TO^%|5a* 20Qft ITO 3fci3ia*T 
^Si^HTT^, *+IT0WJK»* 220.0nm. ITO 
3X10~'Pa ft££|£rt, fijffi^^^lpj ITO &±l&«£ir£M£ftff#ifjI 
(MTDATA/DCM) S , MTDATA fSJfcft&SIM;*? 0. lnm/s, 5. Onm, DCM fcBlfti£ 

«5tM 0. 05nm/s, JBIff^ 2. Onm. «^S^f#^m5l±^3«« 20. Onm ft NPB Mf£ 

0. 2nm/s, 2.±flUHK«[W«lAffiA Bphen, &4EiK**i 0. 2nm/s, 
J8U?S> 60. Onm. & Bphen ££.±gt&%«E&JIljg, &JSJHfc&Ei3 Mg:Ag -£&Ji;fQ Ag M 
£-&M*Mg> Ag 10:1, 1.5nm/s, J3&J?3, 150nm ; Ag 

0.4nra/s, 50. Onm. 3§#^%£E*j 2.5V, 

28000cd/m*. 
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ABSTRACT 



An organic light-emitting device including a transparent 
substrate, a first electrode layer, a second electrode layer, a 
hole-transporting layer, and a electron-transporting layer 
sandwiched between the first and second electrode layers, 
wherein the hole -transporting layer consists of organic mul- 
tiple-quantum-well structure. The multiple -quantum -well 
structure has a period number of alternating layers formed of 
a layer of organic material A with wide energy gap and a 
layer of organic material B with narrow energy gap. Organic 
material A and organic material B are selected such that the 
highest occupied molecular orbital (HOMO) levels of 
organic material A are lower than those of organic material 
B and the lowest unoccupied molecular orbital (LUMO) 
levels of organic material A are higher than those of organic 
material B. 



